The mechanics of meiosis in the oocyte have become clearer in two new studies of mice by Melina Schuh and colleagues. In one study, the researchers deploy a large-scale systematic screen to identify key genes involved in the process; in another study, they show how microtubules organize to form a spindle in the absence of centrosomes.
The mechanics of meiosis in the oocyte have become clearer in two new studies of mice by Melina Schuh and colleagues. In one study, the researchers deploy a large-scale systematic screen to identify key genes involved in the process; in another study, they show how microtubules organize to form a spindle in the absence of centrosomes.
In the first study, Schuh and colleagues performed RNAi in young, follicle-enclosed oocytes, which then were grown in culture [1] . This method overcame the longstanding problem of inefficiency of RNA-mediated interference (RNAi) in mature oocytes, given their large amounts of stored protein. The researchers screened a total of 2,241 oocytes-about half injected with RNAi against various genes and gene combinations-and targeted a total of 774 genes chosen for their high expression levels in oocytes. After labeling the chromosomes and microtubules, they examined meiosis for about 18 hours using automated confocal microscopy imaging. The researchers scored each oocyte quantitatively for 50 phenotypes, such as metaphase I arrest or various spindle and chromosome defects.
In addition to the results showing genes known to be involved in oocyte meiosis, the screen identified uncharacterized genes. The researchers analyzed the function of some of these genes, such as Eif4enif1, which they found was essential for the breakdown of the nuclear envelope and the resumption of meiosis. Mutations in Eif4enif1 have recently been detected in a gene family with premature ovarian failure.
Cataloging such a large number of normal meiosis also resulted in a more complete view of meiosis-for instance, suggesting that one major contributor to chromosome segregation errors is premature progression into anaphase with misaligned chromosomes, consistent with the view that the spindle assembly checkpoint is weak in oocytes. The new screen can also be adapted to investigate other processes, such as fertilization or early embryo development.
In the second study, Schuh and Dean Clift examined how microtubule organizing centers (MTOCs) build a spindle in the oocyte, which lacks canonical centrosomes [2] . It seems that prior to meiosis, the oocyte contains multiple MTOCs, which fragment into smaller MTOCs. These smaller MTOCs then regroup and merge to form two spindle poles (Fig. 1) . The researchers identify several genes involved in this process and show that the process proceeds in discreet steps. Failure to fragment the MTOCs leads to defects in spindle assemblyinterfering with the ability of chromosomes to become distinct entities and align on the spindle.
